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Detailed Report 

Sphere of application of patent 

(requested clause 1) 

It is regarding a linear conductor which consists of a linear core material which 
consists of carbon fiber coated with aluminum or aluminum alloy and an electrically 
conductive layer around the core material. 

Detailed explanation of the invention 

This invention is regarding a linear conductor. In more detail, it is regarding a 
linear conductor which can be used advantageously as an overhead power line mainly for 
the power distribution business. 

Former cables for power distribution were made from various kinds of steel core 
aluminum twisted wire. 

Such former steel core aluminum twisted wire has many problems such as (1) 
space is generated between the steel and aluminum due to differences in co-efficient of 
thermal expansion, and durability or corrosion resistance is remarkably damaged; (2) 
since the core wire is steel, the cable is heavy; (3) when the temperature increases, the 
strength of the core is decreased considerably. 

This invention offers a linear conductor which solves these problems with the 
former power cables. 

This invention is a linear conductor which consists of a linear core material which 
consists of carbon fiber coated with aluminum or aluminum alloy and an electrically 
conductive layer which is formed around the core. 

Next, the carbon fiber in this detailed report is going to be explained. 

The carbon fiber in this detailed report includes general carbon fiber and graphite 
fiber which are made from rayon, polyacrylonitrile, lignin, and/or pitch as their basic 
^ materials. Carbon fiber line means filaments, yarns, span yarns, etc. of carbon fiber. 

Next, the linear conductor according to this invention is going to be explained 
using figures. 

Figure 1 is a cross section which shows one example of practice of a linear 
conductor according to this invention, and it shows an aluminum electrical cable with a 
core. 

The section shows aluminum twisted wire 1, carbon fiber 2, coating material 3, 
cable 4, and core material 5. 

In figure 1, the cable 4 is made of several composite strands 5 consisting of 
carbon fiber 2 covered with coating materials 3 such as aluminum or aluminum alloy 
around a thicker core in the center. Several twisted aluminum wires 1 are twisted around 
the entire assembly to serve as the electrical conductor. 
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In this example of practice, the center core material is thicker than the other core 
material, and several thinner cores are twisted around the center core. However all the 
cores could have identical thickness. Also, in some cases, a single core could be used 

Next, another example of practice of the linear conductor according to this 
invention is going to be explained using figures. 

Figure 2 is a section which shows another example of practice of the linear 
conductor according to this invention. It shows an aluminum electrical cable with a core 
the same as figure 1 above. Each part is the same as that of figure 1 except the 
conductmg layer 6. F 

In the example of practice shown in figure 2, the conducting layer 6 is made of 
aluminum or aluminum alloy around the same core material 5 as in the example of 
practice shown in figure 1 . 

Next, one specific example of practice of the core material shown in the above 
figure 1, figure 2 will be explained. 

example of practice 

A carbon fiber bundle which consists of 1000 carbon fiber filaments obtained by 
sintering polyacrylonitrile fiber with approximately 8 u diameter and 250 to 300 kg/mm 2 
tensile strength was immersed continuously in molten aluminum in a vacuum. A uni- 
directional reinforced core material with about 0.5 mm diameter and about 25 vol % 
carbon fiber was manufactured. ' 

The resistivity of the above core material is approximately 6 to 7 x 10* Qm and 
it is lower than approximately 10 to 20 x 10' 8 Q-m for steel. Its specific gravity is 
approximately 2.4; tensile strength is approximately 50 to 60 kg/mm 2 

As stated above, this invention offers a linear conductor which consists of linear 
core material made from carbon fiber coated with aluminum or aluminum alloy and an 
electrically conductive layer which is formed around the core material. 

The linear conductor according to this invention has many remarkable 
characteristics such as the following: (1) The specific gravity of the core material is much 
smaller than that of a steel core. Therefore, weight can be reduced. For example, when it 
is used as overhead power line, the size of the supports can be reduced. Accordingly (2) 
. conduction cost will be lower. Also, (3) me core material has tensile strength which 
equals that of steel core; (4) loss in strength is extremely small even at high temperature- 
(5) since carbon fiber is not exposed on the surface of the core, there is no danger of ' 
partial corrosion. 

Simple explanation of figures 

Figure 1 shows one example of practice of the linear conductor according to this 
invention; figure 2 shows another example of practice. 

In the figures, 1 is twisted aluminum wire; 2 is carbon fiber; 3 is coating material- 4 is 
cable; 5 is core material; 6 is conducting layer. 
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